Plasmid uptake by bacteria: a comparison of methods and efficiencies.
The ability to introduce individual molecules of plasmid DNA into cells by transformation has been of central importance to the recent rapid advancement of plasmid biology and to the development of DNA cloning methods. Molecular genetic manipulation of bacteria requires the development of plasmid-mediated transformation systems that include (1) chemical transformation, (2) electro-transformation, (3) biolistic transformation, and (4) sonic transformation, leading to the introduction of exogenous plasmid DNA into bacterial cells. In this review, the manipulation properties and transformation efficiencies of these techniques are described. In addition to these methods, a conceptually novel transformation technique, namely the hydrogel exposure method, was developed. The hydrogel exposure method, based on the Yoshida effect, provides a significant advance over chemical means for transforming many strains of Escherichia coli and a variety of other bacterial species. The new term "tribos transformation" has been proposed for this novel technique. We also determined that, compared to conventional methods, the hydrogel exposure method is a novel and convenient method by which to transform bacteria.